A new approach for calcitonin determination based on target cell responsiveness.
We report the development and validation of three microbioassays for calcitonin based on calcitonin-induced inhibition of the activity of isolated osteoclasts. Having precisely quantified osteoclast motility, spreading and bone resorptive activity, we have applied stringent analytical procedures to define assay characteristics. We have found that the appropriately transformed responses significantly regress on log dose of the peptides. Furthermore, potency estimates obtained using calcitonins from three species (human, salmon and a synthetic analogue of eel calcitonin) have been found to be consistent with those obtained using conventional calcitonin bioassays. In addition, the assays are remarkably sensitive (detection limit 10(-15) M), highly specific and precise. We have determined plasma levels of bioactive calcitonin on samples from patients with medullary thyroid carcinoma; these are several-fold lower than those obtained using our routine calcitonin radioimmunoassay. Our study thus, forms the basis of an entirely new approach for the determination of 'biologically active' calcitonin, and we envisage that such target cell-specific assays could become useful microanalytical methods.